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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 


CLAIMS 

rClaim(s)l 

[Claim 1] Bulb housing (1) The electromagnet equipped with the coil (2), the yoke (3), and the clapper armature (4). 1st at 

least one valve seat (5) The sealing element which operates with the aforementioned clapper armature and collaborates with 

the 1st valve seat of the above (6) It is the solenoid valve equipped with the above, and the aforementioned yoke has two or 

more yoke pins (3.1 3.2), and it is characterized by carrying out arrangement support of the clapper armature (4) on the 

aforementioned yoke pin (3.1) in the edge (4.1) of the one distant from the sealing element (6). 

[Claim 2] Bulb housing (1) is a solenoid valve by the claim 1 characterized by being formed with one parts. 

[Claim 3] A coil (2) is a solenoid valve by the claim 1 characterized by being directly twisted on bulb housing. 

[Claim 4] A clapper armature (4) is a solenoid valve by the claim 1 characterized by penetrating a coil (2) and being led. 

[Claim 5] A clapper armature (4) is a solenoid valve by the claim 1 characterized by being prepared in a fluid field. 

[Claim 6] A clapper armature (4) is a solenoid valve by the claim 1 characterized by making the arrangement portion on a 

yoke pin (3. 1) into a shell configuration. . 

[Claim 7] A clapper armature (4) is a solenoid valve by the claim 1 characterized by bemg pressed by the yoke pin (3.1) with 

the spring (7). 

[Claim 8] The 1st valve seat (5) is a solenoid valve by the claim 1 characterized by enabling adjustment of a relative position 
[ as opposed to / in this 1st valve seat / in order to be pressed fit in bulb housing (1) and to compensate a manufacture 
tolerance / a clapper armature by pressing fit into bulb housing ]. 

[Claim 9] The solenoid valve by the claim 1 characterized by being prepared so that it may act on a sealing element (6) in 
order that the 1st elastic element (14) may close the 1st valve seat (5) by the sealing element. 

[Claim 10] in order that the 2nd elastic element (15) may collaborate with a clapper armature (4) and may raise a sealing 
element from the 1st valve seat (5) -- a sealing element (6) -- ****** -- the solenoid valve by the claim 1 characterized by 
being prepared like . 

[Claim 1 1] It is prepared so that the 1st elastic element (14) may act on a sealing element (6), in order for a sealing element to 
close the 1st valve seat (5). When the electromagnet is excited, the 1st elastic element (14) and electromagnet When a sealing 
element (6) is raised from the 1st valve seat and the electromagnet is not excited The solenoid valve by the claim 1 
characterized by collaborating in a method which a sealing element contacts and closes to the 1st valve seat (5) according to 
the force of the 1st elastic element (14). 

[Claim 12] The solenoid valve by any one of the claims 1-1 1 characterized by preparing the 2nd valve seat (13) so that it may 
collaborate with the sealing element (6) which can operate with a clapper armature (4). 

[Claim 13] two valve seats (5 13) are pressed fit in bulb housing (1), and are prepared, and the sealing element (6) whose 
operation is attained with a clapper armature prepares between these two valve seats -- having --****« between these valve 
seats - and the solenoid valve by any one of the claims 1-12 characterized by the ability to adjust the relative position to a 
clapper armature by pressing fit into bulb housing 

[Claim 14] In the solenoid valve by the claim 10 the 1st elastic element (14) It is prepared so that it may act on a sealing 
element, in order for a sealing element to close the 1st valve seat (5). the 1st elastic element (14) and electromagnet When a 
sealing element (6) is raised from the 1st valve seat (5) when the electromagnet is excited, and the electromagnet is not 
excited It collaborates in a method which a sealing element contacts and closes to the 1st valve seat (5) according to the force 
of the 1st elastic element (14). It is prepared so that it may collaborate with the sealing element (6) from which the operation 
of the 2nd valve seat (13) is attained by clapper amateur (4). The 1st and 2nd elastic elements (14 15) and electromagnets 
When the electromagnet is excited, the force of the 1st elastic element is repealed by the clapper armature (4). When the force 
of the 2nd elastic element (15) contacts and closes a sealing element (6) to the 2nd valve seat (13) and the electromagnet is 
not excited A sealing element (6) is a solenoid valve characterized by collaborating in a method which is contacted and closed 
to the 1st valve seat (5) according to the force of the 1st elastic element (14). 
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DETAILED DESCRIPTION 


[Detailed Description of the Invention] 

[0001] , u 

[The technical field to which invention belongs] this invention relates to the solenoid valve which has a clapper armature by 

the above sentence of a claim 1. 

[Description of the Prior Art] The solenoid valve was used for the control system of all types, and, generally is equipped with 
bulb housing, the electromagnet equipped with the coil, the yoke, and the armature, at least one valve seat, and the sealmg 
element that can operate with an armature and collaborates with a valve seat. If it says about an armature on the composition 
of an electromagnet, there is a big difference with the armature of a plunger type, and a clapper type armature. 

[0003] . , r . , 

[Problem(s) to be Solved by the Invention] In the magnet bulb which held down power consumption if possible, in order to 
ensure reliability of operation, when each element is manufactured, and when a solenoid valve is assembled, sufficient 
tolerance follows or it must be compensated. 

[0004] Moreover, if it carries out from the field of pneumatics, it may be desirable to have a smaller bulb. However, if a small 
solenoid valve is used, even if the tolerance is very excellent, when each tolerance will be put together, a reliability **** 
function is not necessarily secured in the case of a low-power output smallness stroke. 

[0005] So, the technical problem which should solve this invention is developing the solenoid valve by the above sentence of 
the claim 1 which a small solenoid valve's can also secure a reliability **** function. 
[0006] This technical problem is solved by the feature of the claim 1 by this invention. 
[0007] 

[Means for Solving the Problem] The solenoid valve by this invention is equipped with the electromagnet substantially 
equipped with the following element:bulb housing, coils, yokes, and clapper armatures, 1st at least one valve seat, and the 
sealing element which can operate with a clapper armature and collaborates with the 1st valve seat. The yoke has two or more 
yoke pins, and arrangement support of the clapper armature is carried out on one yoke pin in the edge of the one distant from 
the sealing element. 

[0008] Since the clapper armature is directly formed in the yoke pin, it is not necessary to carry out additional use ot the 
bearing which must take a tolerance into consideration further. 

[0009] Since the clapper armature always touches the yoke pin in the support field, it can maintain magnetic contact 
resistance to a low further. 

[0010] Furthermore, since the clapper armature is constituted by the shell configuration suitable for a yoke pm, as for an 
armature, the position is not changed in the case of movement. Moreover, it can consider as very compact equipment on 
structure on account of the direct magnetic flux between a yoke pin and an armature. 

[001 1] In order to prevent the injury on the coil by the fluid, it usually dissociates from a fluid field and a coil is placed. It is 
looked at by EP public presentation official report No. 0872675. Since this separation is performed between a coil and bulb 
housing, it is necessary to connect these two components with sealing equipment. However, there is un-arranging [ that the 
tolerance produced as a result must be compensated ]. It is usually separated by the seal with the fluid field, and the coil is 
formed as a component arbitrary [ a coil and bulb housing ] and separate. 

[0012] According to the desirable example of this invention, bulb housing is formed as one part, simultaneously, twists a coil 
directly on bulb housing, and forms the coil element 

[0013] Therefore, the clapper armature is directly arranged all over the fluid field, each yoke pin has the periphery salient (a 
pine tree -- it needs) in the ends side, respectively, and when pressing a yoke pin fit in bulb housing, these salients are pressed 
fit in bulb housing and form closure The interior of a room which built in the clapper armature is certainly closed by suitable 
sticking by pressure between a yoke pin and bulb housing, without needing a separate seal. 

[0014] In this example, since it does not dissociate between a coil and bulb bow JINGU, it is this point and the further 
tolerance is not produced. 

[0015] In other examples of this invention, the clapper armature is projected rather than the 2nd yoke pin, and the nose ot cam 
collaborates with a sealing element. According to this structure, a larger operation stroke than the stroke in the operation air 
gap produced in a magnetic circuit in a valve seat arises. Consequently, the conventional structure, especially the armature of 
a plunger type are used, and the stroke in the work air gap of a magnetic circuit increases the force acquired by the valve seat 
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as compared with the thing corresponding to the stroke in a valve seat. By the increase in a force curve, the big force is 
generated with a smaller stroke in a magnetic circuit with reduction in distance. Consequently, the average force becomes 
larger as compared with the case of a plunger-type armature. 

[0016] The further advantage and further example of this invention are described in detail below, referring to explanation and 
the drawing of an example. 

[Embodiments of the Invention] Substantially, the solenoid valve currently illustrated in the state where it differed on each 
drawing consists of the bulb housing 1, a coil 2 and a yoke 3, the electromagnet equipped with the clapper armature 4, 1st at 
least one valve seat 5, and a sealing element 6 that operates with a clapper armature and collaborates with this 1st valve seat 
[0018] The yoke 3 has the yoke pins 3.1 and 3.2, and these yoke pins of each other are connected by the yoke boards 3.3 and 
3 4 The clapper armature 4 penetrates a coil 2, and is led, and arrangement support is carried out on the yoke pin 3. 1 in the 
edge 4 1 of the one distant from the sealing element 6. The clapper armature 4 is made into the shell configuration in the 
arrangement portion on the yoke pin so that clearly from drawing 1 . Since the spring 7 is pressing the edge 4. 1 of the clapper 
armature 4 at the yoke pin 3. 1 , magnetic contact resistance is maintained at the low. 
[0019] The spring 7 is supported on the ball 8 currently pressed fit in the bulb housing 1. 

[0020] The bulb housing 1 consists of one part preferably. In the example currently illustrated, the coil 2 is directly twisted on 
bulb housing The coil 2 is having the outside surrounded by the protective sheath 9. 

[0021] The clapper armature 4 is carrying out the shape of a flat element, and is slightly crooked on the field of the yoke pin 

3.2 in the example currently illustrated. . . . 
[0022] The example currently illustrated is a 3 / method valve [ of two ] type solenoid valve, and is equipped with the 
pressure end connection 10, the work end connection 1 1, and the regurgitation end connection 12. Furthermore, in addition to 
the 1st valve seat 5, the 2nd valve seat 13 is formed and the sealing element 6 is arranged into the hole 4.2 of the clapper 
armature 4 between two valve seats. The work end connection 1 1 is combined with the regurgitation end connection 12 
through the pressure end connection 10 or 2nd valve seat 13 by the position of the sealing element 6 through the 1st valve seat 

[0023] With the arrangement supporter of the clapper armature 4, the 1st elastic element 14 is formed in the field of the edge 

4.3 of an opposite side, and it acts on the sealing element 6 by the edge 4.3 of a clapper armature so that the sealing element 6 
may close the 1st valve seat 5. In the position (not shown) where the 1st valve seat 5 was closed, the clapper armature 4 is 
lifted from the yoke pin 3.2. Furthermore, the 2nd elastic element 15 is formed so that it may act on the sealing element 6 in 
the direction which opposes the 1st elastic element 14 in order to raise a sealing element from the 1st valve seat 5 therefore. 
[0024] However, since the 1st elastic element 14 was stronger than the 2nd elastic element 15, when the electromagnet is not 
excited, the sealing element 6 has been contacted and closed to the 1st valve seat 5, in order to receive the stronger applied 
force of the 1st elastic element. In this case, an operation air gap is formed between the clapper armature 4 and the yoke pm 
3.2. 

[0025] When it was in the state where the electromagnet was excited, and it is got blocked and voltage is given to a coil 2, the 
clapper armature 4 can be drawn near to the yoke pin 3.2 side, and the applied force of the 1st elastic element 14 in the 
sealing element 6 is opposed. Then, the sealing element 6 is raised by the 2nd elastic element 15 in the direction which 
separates from the 1st valve seat 5, and is pressed by the 2nd valve seat 13. Shortly after an electromagnet is no longer 
excited, the clapper armature 4 is opened so that it may separate from the yoke pin 3.2 in response to the applied force of the 
1st elastic element 14. Therefore, a sealing element will be raised from the 2nd valve seat 13, and it will move so that it may 
be contacted and closed down to the 1st valve seat 5. 

[0026] Although the 2nd elastic element 15 is not necessarily required for operation of the sealing element 6 between two 
valve seats 5 and 13, the following advantages arise. 

[0027] If there is no 2nd elastic element 15, it must be fixed to the clapper armature and the sealing element 6 will be held on 
the 2nd valve seat 13 only with a clapper armature. However, it will not be avoided that an operation air gap becomes the 
smallest in this case, therefore the force of a clapper armature will become the biggest in the arrangement portion of a sealing 
element. This means that a bulb must be adjusted very correctly, in order for a too big pressure to protect this thing from a 
sealing element to the 2nd valve seat, leakage and. In the operation currently illustrated, the synizesis force by the sealing 
element to the 2nd valve seat 13 is brought about only according to the force of the 2nd elastic element 15. It is because the 
clapper armature 4 is in the state where it was closed inside slightly after the sealing element 6 contacts and closes this to the 
2nd valve seat 13. Therefore, the sealing element 6 is arranged by the hole 4.2 of the clapper armature 4 only in the loose state 

for this purpose. . 
[0028] A sealing element is maintained in this kind of composition by the elastic force in both the synizesis position of the 1st 
valve seat, and the synizesis position of the 2nd valve seat. By this method, even if there is no extremely small tolerance, very 
reliable operation becomes certain. 

[0029] Therefore, it can be said that the above-mentioned solenoid valve is suitable also for the again very small bulb. 
[0030] The outstanding tolerance is needed in order to change correctly with as small power as possible in a very small 
solenoid valve. In order to make manufacture and an assembly easy about this point, not only a yoke pin but two valve seats 
are pressed fit in bulb housing. Thereby, the relative position of a bulb to the physical relationship and the clapper armature 
between valve seats is adjusted by pressing fit to bulb housing of a valve seat. For this purpose, a valve seat has the salient 
which encloses an outside, and when pressing a valve seat fit, the salient is pressed fit in bulb housing and closed. Therefore, 
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a very compact solenoid valve is obtained and it becomes possible to exclude an additional seal. 


[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 


MEANS 

[Means for Solving the Problem] The solenoid valve by this invention is equipped with the electromagnet substantially 
equipped with the following element:bulb housing, coils, yokes, and clapper armatures, 1st at least one valve seat, and the 
sealing element which can operate with a clapper armature and collaborates with the 1st valve seat. The yoke has two or more 
yoke pins, and arrangement support of the clapper armature is carried out on one yoke pin in the edge of the one distant from 
the sealing element. 

[0008] Since the clapper armature is directly formed in the yoke pin, it is not necessary to carry out additional use ot the 
bearing which must take a tolerance into consideration further. 

[0009] Since the clapper armature always touches the yoke pin in the support field, it can maintain magnetic contact 
resistance to a low further. 

[0010] Furthermore, since the clapper armature is constituted by the shell configuration suitable for a yoke pin, as for an 
armature, the position is not changed in the case of movement. Moreover, it can consider as very compact equipment on 
structure on account of the direct magnetic flux between a yoke pin and an armature. 

[001 1] In order to prevent the injury on the coil by the fluid, it usually dissociates from a fluid field and a coil is placed. It is 
looked at by EP public presentation official report No. 0872675. Since this separation is performed between a coil and bulb 
housing, it is necessary to connect these two components with sealing equipment. However, there is un-arranging [ that the 
tolerance produced as a result must be compensated ]. It is usually separated by the seal with the fluid field, and the coil is 
formed as a component arbitrary [ a coil and bulb housing ] and separate. 

[0012] According to the desirable example of this invention, bulb housing is formed as one part, simultaneously, twists a coil 
directly on bulb housing, and forms the coil element. 

[0013] Therefore, the clapper armature is directly arranged all over the fluid field, each yoke pin has the periphery salient (a 
pine tree -- it needs) in the ends side, respectively, and when pressing a yoke pin fit in bulb housing, these salients are pressed 
fit in bulb housing and form closure The interior of a room which built in the clapper armature is certainly closed by suitable 
sticking by pressure between a yoke pin and bulb housing, without needing a separate seal. 

[0014] In this example, since it does not dissociate between a coil and bulb bow JINGU, it is this point and the further 
tolerance is not produced. 

[0015] In other examples of this invention, the clapper armature is projected rather than the 2nd yoke pin, and the nose of cam 
collaborates with a sealing element. According to this structure, a larger operation stroke than the stroke in the operation air 
gap produced in a magnetic circuit in a valve seat arises. Consequently, the conventional structure, especially the armature of 
a plunger type are used, and the stroke in the work air gap of a magnetic circuit increases the force acquired by the valve seat 
as compared with the thing corresponding to the stroke in a valve seat. By the increase in a force curve, the big force is 
generated with a smaller stroke in a magnetic circuit with reduction in distance. Consequently, the average force becomes 
larger as compared with the case of a plunger-type armature. 

[0016] The further advantage and further example of this invention are described in detail below, referring to explanation and 

the drawing of an example. 

[0017] 

[Embodiments of the Invention] Substantially, the solenoid valve currently illustrated in the state where it differed on each 
drawing consists of the bulb housing 1, a coil 2 and a yoke 3, the electromagnet equipped with the clapper armature 4, 1st at 
least one valve seat 5, and a sealing element 6 that operates with a clapper armature and collaborates with this 1st valve seat. 
[0018] The yoke 3 has the yoke pins 3.1 and 3.2, and these yoke pins of each other are connected by the yoke boards 3.3 and 
3.4. The clapper armature 4 penetrates a coil 2, and is led, and arrangement support is carried out on the yoke pin 3.1 in the 
edge 4.1 of the one distant from the sealing element 6. The clapper armature 4 is made into the shell configuration in the 
arrangement portion on the yoke pin so that clearly from drawing 1 . Since the spring 7 is pressing the edge 4. 1 of the clapper 
armature 4 at the yoke pin 3.1, magnetic contact resistance is maintained at the low. 
[0019] The spring 7 is supported on the ball 8 currently pressed fit in the bulb housing 1. 

[0020] The bulb housing 1 consists of one part preferably. In the example currently illustrated, the coil 2 is directly twisted on 
bulb housing. The coil 2 is having the outside surrounded by the protective sheath 9. 

[0021] The clapper armature 4 is carrying out the shape of a flat element, and is slightly crooked on the field of the yoke pin 
3.2 in the example currently illustrated. 

[0022] The example currently illustrated is a 3 / method valve [ of two ] type solenoid valve, and is equipped with the 
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pressure end connection 10, the work end connection 1 1, and the regurgitation end connection 12. Furthermore, in addition to 
the 1st valve seat 5 the 2nd valve seat 13 is formed and the sealing element 6 is arranged mto the hole 4.2 of the clapper 
armature 4 between two valve seats. The work end connection 1 1 is combined with the regurgitation end connection 12 
through the pressure end connection 10 or 2nd valve seat 1 3 by the position of the sealing element 6 through the 1st valve seat 

[00231 With the arrangement supporter of the clapper armature 4, the 1st elastic element 14 is formed in the field of the edge 
4 3 of an opposite side, and it acts on the sealing element 6 by the edge 4.3 of a clapper armature so that the sealmg element 6 
may close the 1st valve seat 5. In the position (not shown) where the 1st valve seat 5 was closed, the clapper armature 4 is 
lifted from the yoke pin 3.2. Furthermore, the 2nd elastic element 15 is formed so that it may act on the sealmg element 6 m 
the direction which opposes the 1st elastic element 14 in order to raise a sealing element from the 1st valve seat 5 therefore. 
r0024] However since the 1st elastic element 14 was stronger than the 2nd elastic element 15, when the electromagnet is not 
excited the sealing element 6 has been contacted and closed to the 1st valve seat 5, in order to receive the stronger applied 
force of the 1st elastic element. In this case, an operation air gap is formed between the clapper armature 4 and the yoke pm 
3 2 

[0025] When it was in the state where the electromagnet was excited, and it is got blocked and voltage is given to a coil 2, the 
clapper armature 4 can be drawn near to the yoke pin 3.2 side, and the applied force of the 1st elastic element 14 in the 
sealing element 6 is opposed. Then, the sealing element 6 is raised by the 2nd elastic element 1 5 in the direction which 
separates from the 1 st valve seat 5, and is pressed by the 2nd valve seat 1 3 . Shortly after an electromagnet is no longer 
excited the clapper armature 4 is opened so that it may separate from the yoke pin 3.2 in response to the applied force of the 
1st elastic element 14. Therefore, a sealing element will be raised from the 2nd valve seat 13, and it will move so that it may 
be contacted and closed down to the 1 st valve seat 5 . 

[0026] Although the 2nd elastic element 15 is not necessarily required for operation of the sealmg element 6 between two 
valve seats 5 and 13, the following advantages arise. , .„,,.. 

[0027] If there is no 2nd elastic element 15, it must be fixed to the clapper armature and the sealing element 6 will be held on 
the 2nd valve seat 13 only with a clapper armature. However, it will not be avoided that an operation air gap becomes the 
smallest in this case, therefore the force of a clapper armature will become the biggest in the arrangement portion of a sealmg 
element. This means that a bulb must be adjusted very correctly, in order for a too big pressure to protect this thing from a 
sealing element to the 2nd valve seat, leakage and. In the operation currently illustrated, the synizesis force by the sealmg 
element to the 2nd valve seat 13 is brought about only according to the force of the 2nd elastic element 15. It is because the 
clapper armature 4 is in the state where it was closed inside slightly after the sealing element 6 contacts and closes this to the 
2nd valve seat 13. Therefore, the sealing element 6 is arranged by the hole 4.2 of the clapper armature 4 only in the loose state 

for this purpose. . . . 

[0028] A sealing element is maintained in this kind of composition by the elastic force in both the synizesis position of the 1st 
valve seat, and the synizesis position of the 2nd valve seat. By this method, even if there is no extremely small tolerance, very 
reliable operation becomes certain. 

[0029] Therefore, it can be said that the above-mentioned solenoid valve is suitable also for the again very small bulb. 
[0030] The outstanding tolerance is needed in order to change correctly with as small power as possible in a very small 
solenoid valve. In order to make manufacture and an assembly easy about this point, not only a yoke pin but two valve seats 
are pressed fit in bulb housing. Thereby, the relative position of a bulb to the physical relationship and the clapper armature 
between valve seats is adjusted by pressing fit to bulb housing of a valve seat. For this purpose, a valve seat has the salient 
which encloses an outside, and when pressing a valve seat fit, the salient is pressed fit in bulb housing and closed. Therefore, 
a very compact solenoid valve is obtained and it becomes possible to exclude an additional seal. 


[Translation done.] 


